We show that a uniformly accelerated observer experiences a "thermal" flux of Dirac particles in the ordinary Minkowski vacuum.
It has been known for s e v e r a l yearsl" that the particle interpretation of quantum field theory in a general Riemannian manifold is not unique, but depends on the observer's coordinate frame. The particle concept, endowed with a nonlocal nature by the uncertainty relation, depends on the global topological structure of that submanifold which is naturally connected with the observer's state of motion.
In this article we show that a uniformly accelerated o b s e r v e r in Minkowski space 31i experiences a flux of Dirac particles in the ordinary Minkowski vacuum. T o do this we utilize a method of ~u m~f ,4-7 allowing one to define particle and antiparticle s t a t e s in quite general circumstances.
Owing t o the dynamics of the uniformly a c c e l e rated o b s e r v e r , two-dimensional Minkowski space is divided into four s e c t o r s , as can be Seen from 
t a t e s d ) (~ , U ) =d(u) exp(-i w u ) :
F o r spin-up states the only normalizable solution r e ad sg with $bi obeying the differential equation
It i s interesting to note that the difference in the boson c a s e is the t e r m Si in Eq. (6) which does not FIG. 1. Owing to the dynamics of the uniformly accelerated observer, two-dimensional Minkowski space i s divided into four parts: right (I), left (11), future (F), and past (P).
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O with We obtain analogous wave functions in I1 and P through
We may now obtain the usual quantum field theory in Minkowski space by constructing an orthonormal basis of particle (antiparticle) wave functions &F' of the homogeneous Dirac equation in a l l 3K by joining '"'L and TO this end we use Rumpf's definition of particle and antiparticle modes: A solution of the Dirac equation is a n outgoing/ingoing particle (antiparticle) mode if it admits an analytical continuation in m such that it remains regular, except in the past/future, i f m 2 acquires a negative/positive (positive/negative) imaginary part.
To apply this definition, we use the asymptotic representation of <p: for large times U (in sector F ) :
From the properties of the complex exponential function it i s obvious that F~:' must be classified a s part of a particle (antiparticle) mode. The mode classification in P is obtained from Eq. Since the wave functions " "ib" F,P&;' vanish outside of their support they a r e not solutions of Dirac's Eq. (3) in 'X but possess distributions a s source t e r m s on the light cone through the origin of 313. By calculating the source t e r m s for the various wave functions the following complete, orthonormal Set of wave functions is obtained:
The usual quantum field theory on ' Jn is obtained by means of the following spectral representation of the Dirac operator 3:
(s now Sums over spin states).
Suppose a uniformly accelerated observer moving on a U =const trajectory in IC3n (Fig. 1) . Unruh and ~u m p f~' * have shown that he measures only wave functions on s e c t o r s which a r e causally connected with himself. His world is therefore de- 1937 scribed by the unique normalized wave functions of the homogeneous equation in B =I U F U P :
D I R A C P A R T I C L E S I N R I N D L E R S P A C E
Note that CL, does not contain dl, because the obs e r v e r ' s information is decoupled from IIC3n. It is a t this point where the global aspect of the submanifold B plays a crucial role for the particle interpretation of $.
The observer modes a r e related to the Minkows k i modes according to 
This can be interpreted that the o b s e r v e r meas u r e s a number of created particles per unit interval of proper time :
where the factor of 2 is introduced by the twospin projections. T h i s means that he m e a s u r e s a "thermal" flux of Dirac particles where the effective "temperature" is the Fulling-Unruh temperat u r e Thus one expects that the action of the Dirac field onto a particle detector corresponds to the action of an isotropic temperature bath of tempera t u r e T,. Note that the change from the boson to fermion statistics resulted from the details of the We finally note that a pure quantum s t a t e defined on the whole Minkowski manifold may appear a s a mixed s t a t e when measured on a submanifold for the following reason: Since the o b s e r v e r modes 1/,, vanish on s e c t o r I I C X , S B generates only a subalgebra of the whole Minkowski field algebra.
L e t P, be the projector onto the s e t of a l l s t a t e s generated by 10,). Then PB IO,,,) will be a mixed s t a t e containing particle antiparticle excitations.
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